Introduction
For selective stimulation of finger muscles with skin surface electrodes and therefore in order to control electrical current path through the forearm an electrode matrix with very small electrodes is being designed. The stimulating current is controlled in each electrode individually and hence the current distribution in the matrix. The size of each electrode limits the electrode density and hence the ability to control the current distribution in the matrix. Furthermore a SCI person with no finger movements has to be able to put them on and take them off without help, excluding self-adhesive electrodes.
Methods
In order to increase surface area a circular stainless steel with radius 6 mm and 1 mm in thickness is cut into a meander form with a laser. This coin formed meander structure is covered on one side with a sponge which is soaked with 0,9 % saline solution. For measurement purposes the sponge is dipped half into a tray full of a saline solution ideally representing the interface to a patient's skin. The other side with the metal is out of the water and isolated. The electrical properties of electrodes where measured. Laser cut are compared to not cut electrodes of same and different sizes.
Results
The results show that the impedance of the small electrodes can be reduced considerably by increasing their effective surface area with the relative simple and inexpensive laser cut (f.ex. 151 mm² to 240 mm²). The reduction is depending on the cut form. Both resistive and capacitive properties are changed.
Conclusion
An impedance reduction is achieved by the laser cut electrodes and makes them feasible for application in an electrode matrix. This makes the current distribution in the electrode matrix surface area controllable in a wide interval as compared to traditional electrodes.
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